Effects of insulin on cardiac muscle contraction and responsiveness to norepinephrine.
The effects of insulin (In) on contractile activity of isolated cardiac muscle were studied in right ventricular moderator band (MB) of piglets and papillary muscle (PM) of cats and kittens. The muscles were bathed in modified Krebs solution containing 5.6 mM glucose at 30 degrees C and gassed with 95% O2 and 5% CO2. They were paced at 24 contractions per minute isometrically at Lmax. Addition of In (1 U/ml) to the bath induced a biphasic inotropic response to piglet MB. The initial negative effect was due to the preservative (0.2% phenol) in the regular commercial In solution. Following the transitory depression, both active isometric tension (AT) and maximal rate of tension development increased to a maximum (about 120% of control) within 15 min and then declined slightly toward control. Similar positive responses were observed in both cat and kitten PM, but without the initial negative effect. Maximal responses were not diminished by the absence of glucose in the bath. Increases in AT and dT/dt of both MB and PM in response to NE were significantly attenuated in the presence of In compared with untreated muscle. These findings demonstrate that In elicits a positive inotropic effect on mammalian cardiac muscle and that it impairs the inotropic action of NE.